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2.1 Outgoing (BTI^Originated) Call Setup 

The signaling flow for setup of an outgoing (i.e., BTI-originated) call is shown in Figure 1 . 



Off-hook 



DTMF digits 



BTI 



CWITS/ER 



IPDT 



LDS 



NTpy (off-hook, BT! line #) 



2oa;oK 



CRCX (S/R. notify on-hook & off-hook, IPDT port #, BTI line #) 



DSA-REQ 



DSA-RSP (cause^O) 



DSA-ACK 



200 OK^BTi port#) 



Dial Tone 



Call Established 



SETUP (CRV) 



ABCD (loop open) 



CONNECT (DSO selected, CRV) 



ABCD (loop dosed) 



CONNECT ACK (DSO. CRV) 



ABCD (LCF) 



1AM 
^ 

PSTN call 
Setup 

ACM 

ANM 



Ftgttfs^: Outgoing (BTI-Originated) Call Setup 

Note that a cause code of '0' in a DOCSIS response (DSA-RSP) message is an indication of success. 



AT&T Cable IP Telephony AT&T - PROPRIETARY 

IPDT Solution Solely for authorized persons having a need to know 

06/28/200 1 pursuant to Company Instructions 



Call Flows 
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2.2 Incoming (PSTN-Originated) Call Setup 

The signaling flow for setup of an incoming (i.e., PSTN-originated) call is shown Figure 2. 



BTI 



CMTS/ER 



Power 
Ringing 



Off-hook 



CRCX (S/R, IPDt port #, BTI iine #) 



DSA-REQ 



DSA-RSP (cause=0) 



DSA-ACK 



200 OK ^Tl port#) 



Ringing signal 



;in RIP stream 



Off-hook signal: 



IPDT 



LDS 



Caiter ID FSK signaling 



in RTP streann 



Call Established 



lAM 



ABCD (LCF) 



SETUP (DSO, CRV) 



ABCD (loop open) 



CONNECT (DSO. CRV) 



ABCD (ringing) 



ACM 



ABCD (loop ciosed) 



ANM 



Figure 2: Incoming (PSTN-Originated) Call Setup 
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2.3 BTI-lNiTiATED Call Termination 

The signaling flow for the termination of a call by the BTI is shovm m Figure 3. Note that this flow 
applies to all calls excep/ 91 1-calls.*^ 



BTI 



CMTS/ER IPDT 

; Established Call 



LDS 



On-hook 



On-hook In RTP stream 







►^ 




DLCX (notify of^-hook, BTI port #) 




r< — 


DSD-REQ : 






^ 

DSD-RSP (cause=:0) : 




'M — 


DSD-ACK : 
^; 






200: OK 






ABCD (loop open) 



DISCONNECT (CRV, cause=16) 



Notel 

REL 
► 



RLC 



RELEASE (CRV. cause=16) 



RELEASE COMPLETE (CRV. cause= 



16) 



Note 1 : LDS witbolds DISCONNECT if call is a 911 call 
(see E-91 1 signaling flow for details) 

F i^uit 3. DTI luiUaltd Call Tcrmi»ati oi i - 

Note that a cause code of "16" in a GR-303 message is an indication of normal clearing, such as when 
either the calling or called party hangs up. 



The call flow for termination of a 91 1 call is provided in Section 2. 7 



» 
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2.4 PSTN-lNiTiATED Call Termination 

The signaling flow for the termination of a call by the PSTN is shown in Figure 4. 



^ BTI 



CMTS/ER IPDT 

Established Call 



LDS 



DLCX (notify of 


-hook, BTI port #) ; 


: ^ DSD-REQ 


OK : 


. ^ 

:^ DSD-RSP (cause=0) 


: DSD-ACK 

: ^ 


i 200 




^ 



REL 



DISCONNECT (CRV, cause=16) 



RELEASE (CRV, cause=l6) 



RELEASE COMPLETE 

(CRV,cause=16) 



RLC 
— ► 



Figure 4: PSTN-Initiated Call Termination 
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2.5 Caller ID with Call Waiting 

The signaling flow for the Caller ID with Call Waiting feature is shown in Figure 5. 



BTI 



CMTS/ER 



IPDT 



Established Call 



LDS 



incoming 



Flash 
hook 



In-band SAS (call waiting) ton^ 



!n-band CAS tone 



In-band ACK from Caller ID devlcte 



\4 ' 




In-band FSK caller ID info. 


— 


: On-hoo 
; ^ 

; Off-hoo 


k 

On-hook coding 


in RTP stream 


ABCD (loop open) : 



k 

Off-hook coding in F 


► 

TP stream (if mid-call) 


: ► 


ABCD (loop closed) : 
' ^ 







call 



LDS detects 
flash-hook 



£igiu:«-5: Caller ID with Call Waiting 
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.6 Message Waiting Indication (On-hook) 

The signaling flow for the on-hook indication of a waiting message (for the Message Waiting feature) 
is shown in Figure 6. 



BTI 



CMTS/ER 



CRCX {SIR. IPDt port #, BTI line #) 



IPDT 



LDS 



DSA-REQ 


BTI port #) ^: 


; ^ 

:^ DSA-RSP {cause=0) 


: DSA-ACK 


: ► 

: 200 OK { 


: On-hook c 


lata signaling (message waiting) : 



ABCD (LCF) 



SETUP (DSO, CRV) 



MWI 
message 
from VM 
platform 



ABCD (loop open) 



CONNECT (DSO, CRV) 



Figure 6: Message Waiting Indication (On-hook) 
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2. 7 Emergency (E-QI 1) Call 

The signaling flow for the delayed termmation of an Emergency (E-91 1) call is shown in Figure 7. 
^ BTI CMTS/ER IPDT 



On-hook 



Power 
ringing 

Off-hook 



LDS 



Established Call 



On-hook in RTP stream 



Ringing signaS in RTP stream 



Off-hook signaf in RTP stream 



DLCX (notify of^hook. BTf port #) 



DSD-REQ 



DSD-RSP (cause=0) 



DSD-ACK 



200 OK 



ABCD (loop open) 



LDS v^holds DISCONNECT^ 
untifE911 operator 
releases the calf 



ABCD (ringing) 



ABCD (loop dosed) 



DISCONNECT (CRV, cause=16) 



RELEASE (CRV, cause=l6) 



RELEASE COMPLETE 

(CRV, cause=16) 



Operator 
releases call 



REL 



RLC 



yisnrf 7 : Emergency (E-911) Call Delayed Termination 
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2.8 Bandwidth Unavailable (Outgoing Call Attempt) 

The signaling flow for an outgoing (BTI-originated) call attempt for which bandwidth is unavailable is 
shown in Figure 8. 



Off-hook 



Fast busy 



On-hook 



BTI 



tone 



CMTS/ER 



IPDT 



LDS 



NTFY (off-hook) 



20aOK 



CRCX (S/R, notify on-hook & Off-hook, IPDT port #, BTi line #) 



DSA-REQ 





DSA-RSP (cause=3) 


— ►: 


— 


DSA-ACK 


— ^ 



400 REJECT 



SETUP (CRV) 



ABCD (loop open) 



CONNECT (DSO selected, CRV) 



REL EASE COMPLETE (CRV. caus^ =4i) 



' ^ ■ Figure 8 r Bandwidth Unavailable (Outgoing Call Attempt) 

Note that a cause code of '3' in a DOCSIS response (DSA-RSF) message indicates that a resource is 
temporarily unavailable. 
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.9 Resource Unavailable (Outgoing Call Attempt) 

The signaling flow for an outgoing (BTI-originated) call attempt for which a resource (other than HFC 
bandwidth) is unavailable is shown in Figure 9. 



BTI 



Off-hook 



F ast b usy tone 



On-hook : 



CMTS/ER 



NTFY Oaff-hook) 



20aOK 



RQNT (signal=f9st busy, orvhook) 



IPDT 



LDS 



^ PDT determines it is 
' unable to handle call 



Figure 9i Resource Unavailable (Outgoing Call Attempt) 

Note that the IPDT may determine that it is unable to handle the call either internally, or by sending a 
SETUP message to the LDS and receiving a RELEASE COMPLETE message back (with cause code 
34 or 44, indicating a resource such as a DSO is unavailable). 
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2.10 Bandwidth Unavailable (Incoming Call A ttempt) 

The signaling flow for an incoming (PSTN-originated) call attempt for which bandwidth is 
unavailable is shown in Figiire 10. 



BTI 



CMTS/ER 



IPDT 



LDS 



CRCX (S/R, IPDt ports, BTI line#) 



lAM 



ABCD (LCF) 



SETUP (DSO, CRV) 





DSA-REQ i 








DSA-RSP (cause=3) : 




^4 — 


DSA-ACK : 
^ 






400 REJECT 





RELEASE COMPLETE 

(CRV, cause=41) 



RLC 
^ 



Figure 10: Bandwidth Unavailable (Incoming Call Attempt) 
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2.11 Permanent Signal Condition (post-call) 

The signaling flow for handling a permanent signal condition caused by the customer not hanging up 
in a timely manner after the other party on the call has disconnected is shown in Figure 1 1 . 



BTi 



CMTS/ER 



IPDT 



LDS 



Established Call 



DLCX (notify on 


-hook. BTI port #) 


: DSD-REQ 


OK : 


: ^ 

: DSD-RSP (cause=0) 

^ : i 


: DSD-ACK 


1 ► 

: 200 




" ^: 



Caller. 



stays off-hook. 



BTI generates 
^ announcement and 
howler tone on this line. 



REL 



DISCONNECT (CRV, cause=16) 



RELEASE (CRV. cause=16) 



RELEASE COMPLETE 

(CRV, cause-16) 



RLC 
► 



FiguraJ-l: Permanent Signal Condition Treatment (post call) 
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12 Permanent Signal Condition (no digits dialed) 

The signaling flow for handling a permanent signal condition caused by a customer going off-hook and 
not entering any digits, is shown in Figure 12. 



T BTI 



Caller Stays off-hoC>k. 



CMTS/ER 



NTFY (off-h($ok, BTI tine#) 



IPDT 



LDS 



200: OK 



CRCX (S/R, notify on-hook & off-hook, IPDT port #. BTI line #) 



DSA-REQ 



DSA-RSP(cause=0) 



DSA-ACK 



200 OK (BTI port#) 



DLCX (notify orf-hook, BTI port #) 



DSD-REQ 



DSD-RSP (cause=0) 



DSD-ACK 



BTI generates 
' announcement and 
howler tone on ttiis line. 



Dial Tone 



: Announcement and howler tone 



200: OK 



SETUP (CRV) 



ABCD {loop open) 



CONNECT (DSO selected, CRV) 



ABCD (loop closed) 



CONNECT ACK (DSO, CRV) 



DISCONNECT (CRV. cause=27) 



RELEASE (CRV, cause=27) 



RELEASE COMPLETE (CRV, caused?) 



Eigttfe-42: Permanent Signal Condition Treatment (No digits dialed) 

^0- 



